JP-A-H05-303080 1/20 pages 



(11 Publication number : 05-303080 
(43)Date of publication of application : 16.11.1993 



(51)Int.CI. 


G02F 1/133 
G09F 9/30 
G09G 3/36 




(21 Application number 
(22)Date of filing : 


04-106827 (71 Applicant : 
24.04.1 992 (72)Inventor : 


SEIKO EPSON CORP 
OZAWA NORIO 



(54) ACTIVE MATRIX PANEL 

(57)Abstract: 

PURPOSE: To realize the active matrix panel which can convert a 
unit cell on a driving circuit side to a narrow by optimizing 
arrangement of a thin film transistor of a shift register. 
CONSTITUTION: In a source line driving circuit of the active 
matrix panel, a TFT for constituting clocked inverters 3a, 4a of its 
unit shift register A1 is formed in thin film transistor forming areas 
300a-300d, and as for these thin film transistor forming areas, one 
each end side of the thin film transistor forming areas in which the 
thin film transistors of different conductive types are formed is 
adjacent to each other, and on the other hand, the other end sides 
thereof are positined in the directions being opposite to each 
other. Therefore, the thin film transistors are deviated at every 
conductive type, and also, a forming pitch P2 of a unit shift 
register is made narrow. 
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* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

I.This document has been translated by computer. So the translation may not reflect the original precisely. 



2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]In [ inside it is a source line drive circuit and a gate line driving circuit which are formed between 
a formation area of a picture element matrix on the same board, and a periphery edge of said substrate, 
and drive a display action of each pixel ] a drive circuit of one side at least, Per [ the shift register is 
equivalent to the 1 bit ] unit shift registers, It has two clocked inverter circuits driven based on a clock 
signal which comprised a thin film transistor of the 1st conductivity type and the 2nd conductivity type, 
and was inputted from a clock signal line at least, A thin film transistor of said 1st conductivity type and 
the 2nd conductivity type, It is formed in a thin film transistor formation area arranged by four rows toward 
the formation area side of said picture element matrix from a periphery veranda of said substrate for every 
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thin film transistor of the same conductivity type of the same clocked inverter circuit in a formatioq area , 
of said clocked inverter circuit, An active matrix panel characterized by a thing of a thin film transistor 
formation area for which a thin film transistor of a different conductivity type among these thin film 
transistor formation areas was formed for which those another side one end is mutually located in a 
counter direction on the other hand while one end is mutually close. 

[Claim 2]In claim 1, a formation area of said shift register, It separates into the 1st shift register formation 
area of a periphery veranda of said substrate, and the 2nd shift register formation area by the side of a 
formation area of said picture element matrix, An active matrix panel, wherein it divides said shift register 
into these shift register formation areas as the 1st and 2nd shift registers and it is formed in them. 
[Claim 3]Inside of a clock signal line which supplies a clock signal to said shift register in claim 2, The 1st 
clock signal line that supplies a clock signal to the 1st shift register formed in said 1st shift register 
formation area, Parallel arrangement is carried out to a position which adjoins to said 1 st shift register 
formation area, An active matrix panel, wherein parallel arrangement of the 2nd clock signal line that 
supplies a clock signal to the 2nd shift register formed in said 2nd shift register formation area is carried 
out to a position which adjoins to said 2nd shift register formation area. 

[Claim 4] An active matrix panel, wherein said 1st clock signal line and said 2nd clock signal line are 
arranged in claim 3 at a position which separated the abbreviation equal distance to each corresponding 
shift register formation area. 

[Claim 5]In claim 3 or claim 4, said 1st clock signal line is formed in a periphery veranda of said substrate 
to said 1st shift register formation area, An active matrix panel, wherein said 2nd clock signal line is formed 
in the formation area side of said picture element matrix to said 2nd shift register formation area. 
[Claim 6]In a paragraph of either claim 3 thru/or claim 5, from said 1st clock signal line and said 2nd clock 
signal line, a clock signal for every series with which a phase shifted is supplied, and it corresponds to a 
clock signal for every series of these, An active matrix panel', wherein said 1st and 2nd shift registers are 
also systematized. 

[Claim 7]In a paragraph of either claim 3 thru/or claim 6, of said 1st and 2nd clock signal lines, at least a 
clock signal line of one side, An active matrix panel, wherein it comprises two or more clock signal lines 
with which a clock signal for every series with which a phase shifted is supplied and said 1st or 2nd shift 
register side is also systematized corresponding to a clock signal for every series of these. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]Especially this invention relates to the structure art by the side of the drive circuit 

about active matrix panels, such as a liquid crystal display panel. 

[0002] 

[Description of the Prior Art]In the liquid crystal display panel of the active matrix among the flat type 
display panels which display information using the oriented state of a liquid crystal, etc., In the entire 
configuration, as shown in a block diagram, the picture element matrix 22, the source line drive circuit 12, 
and the gate line driving circuit 21 are formed on the same transparent substrate It at drawing 13 , and 
miniaturization of a display, highly-minute-izing, and low costHzation are attained. Here, while the source 
line drive circuit 12 has the shift register 13, the sample hold circuits 17, 18, and 19, and the video signal 
lines 14, 15, and 16, the gate line driving circuit 21 has the buffer circuit 23 the shift register 20 and if 
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-needed two or more source lines 26, 27, and 28 with which the picture element matrix 22 was connected 
to the source line drive circuit 12 — with ... two or more gate lines 24 and 25 connected to the gate line 
driving circuit 21 — two or more pixels 32 and 33 formed in the intersection of .... and these gate lines and 
a source line — having ... each pixels 32 and 33 — in it has the thin film transistor (TFT) 29 and the 
liquid crystal cell 30. While the clock signal line 34 which should input a clock signal into the shift register 
13 is arranged, the clock signal line 37 which should input a clock signal into the shift register 20 is 
arranged at the source line drive circuit 12 side at the gate line driving circuit 21 side. 35 and 36 are start 
signal lines which input a start signal into the source line drive circuit 12 and the gate line driving circuit 
21. 

[0003]As shown in drawing 14 (a) per bit, here the shift registers 13 and 20, The unit shift registers 1a 
driven by clock signal CLA of the clock signals CKA, Or it comprises the unit shift registers 1b driven by 
clock signal CLA and clock signal CLA[ of an opposite phase ] *, and these unit shift registers 1a and 1b 
are arranged by turns in the shift direction. The unit shift registers 1a comprise the one inverter 2 and the 
two clocked inverters 3a and 4a among these unit shift registers 1a and 1b, and the unit shift registers 1b 
comprise the one inverter 2 and the two clocked inverters 3b and 3a. Before long, the inverter 2 has 
CMOS structure which consists of p type TFT201 and n typeTFT202, as shown in drawing 14 (b). As 
shown in drawing 1 4 (c), the clocked inverters 3a and 4a, To comprising p typeTFT301a, 302a, and n 
typeTFT401a and 402a, and the drive having become possible by clock signal CLA, the clocked inverters 3b 
and 4b, As shown in drawing 14 (d), it comprises p typeTFT301b, 302b, and n typeTFT401b and 402b, and 
the drive has become possible by clock signal CLA* of the opposite phase. 

[0004] For this reason, in the conventional active matrix panel, As shown in drawing 15 , for example, the 
inside of the shift register 81 of the source line drive circuit 80, P typeTFT301a of the clocked inverters 3a 
and 4a, 302a, and n typeTFT401a and 402a, It is formed in the thin film transistor formation areas 803a and 
804a of two rows arranged toward the formation area side (the direction of the arrow Y) of a picture 
element matrix from the periphery veranda (the direction of the arrow X) of a substrate, respectively. 
[0005] 

[Problem(s) to be Solved by the Invention]In the liquid crystal display panel of such composition, although 
narrowing of the picture element pitch is carried out to the purpose of raising the display quality and 
minuteness making of a pixel is being attained, the picture element pitch is in the state where it was 
specified in the pitch P11 of the unit cell of the source line drive circuit 80. Here the clocked inverters 3a 
and 4a of the shift register 81 to comprising four TFT(s) the analog switch part 85, They are n typeTFT85a 
and 85b for every unit cell of the source line drive circuit 80... With a chisel, it is constituted and the 
inverter circuits 87a and 87b of the buffer circuit 87, Since it comprises the complementary type TFT, 
respectively, the pitch P1 1 of the unit cell of the source line drive circuit 80 is specified to the formed 
pitch P12 of the unit shift registers in the shift register 81 with high formation density of TFT. 
[0006] However, in the conventional active matrix panel, there are restrictions on the structure of the shift 
register 81, and there is a problem that the narrowing of the pitch P1 1 (picture element pitch) of the unit 
cell of the source line drive circuit 80 cannot be carried out. Namely, in the ion implantation process of the 
manufacturing processes of the shift register 81, Since it is necessary to introduce the impurity of a 
reverse conductivity type into the field which forms p typeTFT301a from which a conductivity type differs 
among the thin film transistor formation areas 803a and 804a, 302a, and n typeTFT401a and 402a, 
respectively, It is necessary to establish a predetermined interval, for example, a not less than about ten- 
micrometer interval, between p typeTFT301a, 302a, and n typeTFT401a and 402a. Therefore, a linear 
dimension [ in / in any thin film transistor formation areas 803a and 804a / the side direction (the direction 
of the arrow Z) of the substrate ] will become long. 

[0007]The working speed of a source line drive circuit like the source line drive circuit 90 shown in drawing 
16 at the purpose of improving, While forming the clock signal lines 93 and 94 of two series in the periphery 
veranda (the direction of the arrow X) of a substrate to the shift shift register 91 , With the clock signal 
CKACKB supplied from there, the shift register 91 may be systematized two times to the shift register 91a 
of A series, and the shift register 91b of B series so that 2 series drives of the shift shift register 91 may 
be possible. However, on [ even if it is in this case ] restrictions [ in / in the thin film transistor formation 
area 903a of the periphery veranda (the direction of the arrow X) of a substrate and the thin film transistor 
formation area 903b by the side of the formation area of a picture element matrix (the direction of the 
arrow Y) / an ion implantation process ], Since it is necessary to establish a not less than about ten- 
micrometer interval between p type TFT and n type TFT which differ in a conductivity type, a linear 
dimension [ in / in any thin film transistor formation areas 903a and 904a / the side direction (the direction 
of the arrow Z) of a substrate ] will become long. Therefore, narrowing of the formed pitch P12 of the unit 



JP-A-H05-303080 4/20 pages 

shift registers in the shift register 91 cannot be carried out. In drawing 16 , the clock signal lines 93 t and 94, 
The clock signal line 931,941 which supplies clock signal CLA and CLB to the shift register 91, 
respectively, It comprises the clock signal line 932,942 which supplies clock signal CLA* of an opposite 
phase, and CLB* to the shift register 91 to clock signal CLA and CLB, And the clock signal CKA (CLA, 
CLA*) and the clock signal CKB (CLB, CLB*) have a 90-degree gap mutually. 

[0008]In view of the above problem, the technical problem of this invention optimizes the arrangement 
structure of the thin film transistor which constitutes a shift register, and there is in realizing the active 
matrix panel in which a making narrow pitch is possible about the unit cell by the side of a drive circuit. 
[0009] 

[Means for Solving the Problemjln order to solve an aforementioned problem, a means provided in this 
invention, In [ inside it is a source line drive circuit and a gate line driving circuit which are formed between 
a formation area of a picture element matrix on the same board, and a periphery edge of a substrate, and 
drive a display action of each pixel ] a drive circuit of one side at least, Per [ which is equivalent to the 
shift register at the 1 bit ] unit shift registers, Two clocked inverter circuits driven based on a clock signal 
which comprised a thin film transistor of the 1 ist conductivity type and the 2nd conductivity type, and was 
inputted from a clock signal line at least are formed, In a formation area of a clocked inverter circuit a thin 
film transistor of the 1st conductivity type and the 2nd conductivity type, Form in a thin film transistor 
formation area arranged by four rows toward the formation area side of a picture element matrix from a 
periphery veranda of a substrate for every thin film transistor of the same conductivity type of the same 
clocked inverter circuit, and. It is a thing of a thin film transistor formation area in which a thin film 
transistor of a different conductivity type among these thin film transistor formation areas was formed 
those another side one end is made to be mutually located in a counter direction while making one end 
approach mutually on the other hand. That is, it is separating the formation areas of a thin film transistor 
from which a conductivity type differs from a periphery veranda of a substrate also in the direction of the 
formation area side of a picture element matrix. 

[001 0]A shift register formation area is divided into the 1st shift register formation area of a periphery 
veranda of a substrate, and the 2nd shift register formation area by the side of a formation area of a 
picture element matrix in this invention, It is preferred to divide a shift register into these shift register 
formation areas as the 1st and 2nd shift registers, and to form it in them. 

[001 1 Jin this case, a clock signal input line which supplies a clock signal from a clock signal line to a shift 
register, Between a 1st shift register side and the 2nd shift register side, the size, And inside of a clock 
signal line which supplies a clock signal to a shift register at the purpose constituted from a shortest size, 
Parallel arrangement of the 1st clock signal line that supplies a clock signal to the 1st shift register formed 
in the 1st shift register formation area is carried out to a position which adjoins to the 1st shift register 
formation area, It is preferred to carry out parallel arrangement of the 2nd clock signal line that supplies a 
clock signal to the 2nd shift register formed in the 2nd shift register formation area to a position which 
adjoins to the 2nd shift register formation area. It is preferred to arrange in a position which separated the 
abbreviation equal distance to each shift register formation area which corresponds the 1st clock signal 
line and 2nd clock signal line. 

[001 2]A clock signal line is kept from passing along a shift register formation area, It is preferred to form 
the 1st clock signal line in a periphery veranda of a substrate to the 1st shift register formation area, and 
to form the 2nd clock signal line in the purpose of carrying out narrowing of the formed pitch of unit shift 
registers, to the 2nd shift register formation area at the formation area side of a picture element matrix. 
[0013]The operating characteristic of a thin film transistor which constitutes a shift register with the actual 
condition, It is preferred to supply a clock signali for every series with which a phase shifted from the 1st 
clock signal line and the 2nd clock signal; line to the purpose of raising working speed of a drive circuit, and 
to also systematize the 1st and 2nd shift REJITA corresponding to a clock signal for every series of these. 
It is preferred to constitute the 1st or 2nd clock signal line from two or more clock signal lines with which a 
clock signal for every series with which a phase shifted is supplied for the same purpose, and to also 
systematize the 1st or 2nd shift REJITA side for it corresponding to a clock signal for every series of 
these. 
[0014] 

[Function]In the active matrix panel concerning this invention which provided the above-mentioned means, 
in the shift register of a source line drive circuit or a gate line driving circuit. The thin film transistor of the 
1st conductivity type and the 2nd conductivity type which constitutes the clocked inverter circuit, For 
every thin film transistor of the same conductivity type of the same clocked inverter circuit. It has formed 
in the thin film transistor formation area of four rows arranged toward the formation area side of a picture 
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element matrix from the periphery veranda of a substrate, Since [ of the thin film transistor formation 
areas in which the thin film transistor of a different conductivity type among these thin film transistor 
formation areas was formed ] those another side one end of each other is turned to the counter direction 
while making one end approach mutually on the other hand, The formation areas of the thin film transistor 
from which a conductivity type differs are separated from the periphery veranda of the substrate also in 
the direction of the formation area side of a picture element matrix. Therefore, the formation areas of the 
thin film transistor from which a conductivity type differs are unevenly distributed in a mutually different 
field with the state where it approached each other. So, there is no trouble which is in charge of forming a 
thin film transistor, and, moreover, the narrowing of the formed pitch of a shift register with high formation 
density of a circuit element can be carried out. As a result, narrowing of the pitch of the unit cell of a drive 
circuit is carried out, and the minuteness making of the picture element matrix can be carried out. 
[0015]Since the making narrow pitch of the pitch of the unit cell of a drive circuit can be substantially 
carried out when a shift register formation area is divided into the 1st shift register formation area of the 
periphery veranda of a substrate, and the 2nd shift register formation area by the side of the formation 
area of a picture element matrix, the minuteness making of the picture element matrix can be carried out. 
[0016] 

[Example]Below, the example of this invention is described with reference to an accompanying drawing. 
[0017][Example 1] The block diagram and drawing 3 of the lineblock diagram and drawing 2 in which 
arrangement of the thin film transistor by the side of the source line drive circuit of the active matrix panel 
(liquid crystal display panel) which drawing 1 requires for Example 1 of this invention, and a wiring layer is 
shown are the circuit diagram. Here, since the entire configuration of the active matrix panel of this 
example is in general the same as that of the block diagram shown in drawing 13 , in the following 
explanation, only the composition of a source line drive circuit is explained in full detail. 
[0018]In the source line drive circuit 40 of the active matrix panel of this example, in these figures, the 
drive system of the shift register 40 is systematized two times like the conventional source line drive 
circuit shown in drawing 15 . The source line drive circuit 40 is formed on the same transparent substrate 
with a picture element matrix and a gate line driving circuit (neither is illustrated.), and drives the display 
action of each pixel of a picture element matrix. The source line drive circuit 40 is formed in from the 
periphery edge of a substrate before the formation area of a picture element matrix, and in this example 
here the shift register 41, The 1st shift register formation area 42a of the periphery veranda (the direction 
of the arrow X) of a substrate, the 2nd shift register formation area 42b by the side of the formation area 
of a picture element matrix (the direction of the arrow Y) — respectively — the unit shift registers A1, A2, 
and A3 — with the shift register 41a (the 1st shift register) of A series which consists of ... the unit shift 
registers B1, B-2, and B3 — it is divided and formed in the shift register 41b (the 1st shift register) of B 
series which consists of ... The inside of the clock signal line which supplies the clock signal CKACKB to 
the shift registers 41a and 41b of A series and B series, The clock signal line 43 (the 1st clock signal line) 
of A series which supplies the clock signal CKA to the shift register 41a of A series, Parallel arrangement 
is carried out to the position which adjoins to the 1st shift register formation area 41a, Parallel 
arrangement of the clock signal line 44 (the 2nd clock signal line) of B series which supplies the clock 
signal CKB to the shift register 41b of B series is carried out to the position which adjoins to the 2nd shift 
register formation area 42b. The clock signal line 43 of A series is formed in the periphery veranda (the 
direction of the arrow X) of a substrate to the 1st shift register formation area 42a here, The clock signal 
line 44 Q f B series is formed in the formation area side (the direction of the arrow Y) of a picture element 
matrix to the 2nd shift register formation area 42b. The clock signal line 43 of A series and the clock signal 
line 44 of B series are in the position which separated the abbreviation equal distance to the corresponding 
1st or 2nd shift register formation area 42a and 42b. For this reason, the clock signal input line 49a which 
connects the clock signal line 43 of A series, and the shift register 41a of A series, The wiring length of the 
clock signal input line 49b which connects the clock signal line 44 of B series and the shift register 41b of 
B series is designed by a approximately the same size method and the shortest size, and a gap of a 
synchronization occurs in the clock signal CKACKB. 

[0019]To the 2nd shift register formation area 42b, to the formation area side (the direction of the arrow Y) 
of a picture element matrix. The bit-signals output line 46 for turning to the analog switch 45 side of a 
sample hold section the bit signals outputted from the shift register 41, and sending them out is formed, 
and on the way [ the ] in a position. The buffer circuit 47 which also exhibits the function which eases the 
influence of the noise from the clock signal line 44 of B series which amplifies bit signals and, with which 
the bit-signals output line 46 crosses is constituted by the two inverters 47a and 47b. Here as the buffer 
circuit 47 which should ease the influence of the noise from the clock signal line 44 of B series, A buffer 
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circuit can also be constituted using the parasitic capacitance C constituted with the interlayer insMlation , 
film 48 which intervenes between the resistance R which is parasitic on the bit-signals output line 46 of 
the high resistance formed by the polycrystalline silicon layer, the bit-signals output line 46, and the 
aluminum wiring layer slack clock signal line 44. 
[0020]A clocked gate etc. are employable. 

[0021]In this example, the clock signal line 43 of A series, It comprises the two clock signal lines 431,432 
with which clock signal CLA of an opposite phase and CLA* are transmitted mutually, and the clock signal 
line 44 of B series also comprises mutually the clock signal CLB of an opposite phase, and the two clock 
signal lines 441,442 with which CLB* is transmitted. 

[0022]the odd-numbered [ from the clock signal' line 431,441 among these clock signal lines 43 and 44 ] 
unit shift registers A1, and A3 B1, and B3 — clock signal CLA and CLB being inputted into and 1 , the 
even-numbered [ from the clock signal line 432,442 ] unit shift registers A2, and A4 B-2, and B4 — 
clock signal CLA* and CLB* are inputted into ... Here the shift registers 411 a and 41b of A series and B 
series, As all show drawing 3 , with the one inverter 2 and the two clocked inverters 3a and 4a (clocked 
inverters 3b and 4b). the unit shift registers At for 1 bit, A2, and A3 B1, B-2, and B3 ... being constituted 
and, before long — the odd-numbered unit shift registers A1 and A3 B1, and B3 ... is driven by clock 
signal CLA and CLB among the clock signals CKACKB. 

on the other hand — the even-numbered unit shift registers A2 and A4 B-2, and B4 ... is driven among 
the clock signals CKACKB by clock signal CLA* of clock signal CLA, CLB, and an opposite phase, and 
CLB*. 

Here, the inverter 2 has CMOS structure which consists of p type TFT201 and n typeTFT202, as shown in 
drawing 1 and drawing 14 (b). As shown in drawing 1 and drawing 14 (c), the clocked inverters 3a and 4a, 
As opposed to comprising two p typeTFT301a, 302a, and n typeTFT401a and 402a, and the drive having 
become possible by clock signal CLA and CLB, As shown in drawing 1 and drawing 114 (d), the clocked 
inverters 3b and 4b comprise two p typeTFT301b, 302b, and n typeTFT401b and 402b, and the drive of 
them is attained by clock signal CLA* of an opposite phase, and CLB*. 

[0023]The phase of the clock signal CKA (clock signal CLA, CLA*) from the clock signal line 83 of A series, 
90 degrees is shifted like the timing chart indicated to be a phase (the clock signal CLB, CLB*) of the 
clock signal CKB from the clock signal line 84 of B series to drawing 4 . for this reason — [ after inputting 
start signal DX ] — the odd-numbered unit shift registers At of the shift register 41a of A series, and 
A3 ... outputs the bit signals 252 corresponding to pulse falling of clock signal CLA. 

on the other hand — the even-numbered unit shift registers A2 of the shift register 41a of A series, and 
A4 ... outputs the bit signals 254 corresponding to pulse falling of clock signal CLA*. 
the odd-numbered unit shift registers B1 of the shift register 41b of B series and B3 ... outputs the bit 
signals 253 corresponding to pulse falling of the clock signal CLB. 

on the other hand — even-numbered unit-shift-registers B-2 of the shift register 41b of B series, and 
B4 ... outputs the bit signals 255 corresponding to pulse falling of clock signal CLB*. 

And based on the bit signals 252-255, each analog switch of the analog switch part 45 operates, and each 
video signal V from a Video signal wire (video 1 , video2, video3) is held to each source line. For this reason, 
without high-frequency-izing operation of the thin film transistor of the shift register 41, since substantial 
transmission timing of bit signals is high-frequency-ized, the working speed of the source line drive circuit 
40 can be raised. 

[0024]every in the source line drive circuit 40 of the active matrix panel of such composition — the 
arrangement structure of TFT is explained with reference to drawing 5 (a), drawing 5 ( b). and drawing 6 . 
[0025]The lineblock diagram showing arrangement of each TFT [ in / in drawing 5 (a) / the unit shift 
registers At of the shift register 41a of A series of the source line drive circuits 40 of the active matrix 
panel of this example ] here, It is a top view showing the arrangement relationship of each TFT and wiring 
layer. [ in / drawing 5 (b) can be set in the circuit diagram, and / in drawing 6 / the unit shift registers B1 
of the shift register 41b of B series of the source line drive circuits 40 ] 

[0026]In drawing 5 (a) and drawing 5 (b), although the unit shift registers At have the one inverter 2 and 
the two clocked inverters 3a and 4a, Any clocked inverters 3a and 4a comprise p typeTFT301a, 302a, and 
n typeTFT40ta and 402a. Here, each thin film transistor formation areas 300a, 300b, 300c, and 300d in 
which p typeTFT301a, 302a and n typeTFT401a, and 402a were formed are arranged by four rows toward 
the formation area side of a picture element matrix from the periphery veranda of the substrate. 
The inside of the thin film transistor formation areas 300a, 300b, 300c, and 300d, The one end of the thin 
film transistor formation area 300a in which near p typeTFT301a of the thin film transistor formation 
clocked inverter 3a and 302a were formed, While the one end of the thin film transistor formation area 
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•300b irv which the n typeTFT401a and 402a were formed approaches each other, another side ends are 
located in a counter direction to having established the predetermined interval among them. 
The one end of the thin film transistor formation area 300c in which similarly near p typeTFT301a of the 
clocked inverter 4a and 302a were formed, While the one end which is 300d of thin film transistor formation 
areas in which the n typeTFT401a and 402a were formed approaches each other, another side ends are 
located in a counter direction to having established the predetermined interval among them. Making a 
different field maldistributionHze the thin film transistor formation areas in which TFT of a different 
conductivity type was formed here, In the manufacturing process of p typeTFT301a, 302a and n 
typeTFT401a, and 402a. When forming them collectively to the middle, making different only the impurity 
which carries out an ion implantation to a silicone film before long and forming TFT of a n type and a p 
type one by one, When the field which carries out the ion implantation of the p type impurity, and the field 
which carries out the ion implantation of the n type impurity approach too much, it is because TFT which 
has the characteristic which was polluted with the impurity of a reverse conductivity type and was 
stabilized cannot be formed. However, when the interval is extended too much, as a result, it is the unit 
shift registers Al and A2... The formed pitch P2 will be extended and the pitch P1 of the unit cell of the 
source line drive circuit 40 will also be extended. Then, in the source line drive circuit 40 of the active 
matrix panel of this example, The thin film transistor formation areas 300a~300d arranged by four rows 
toward the formation area side (the direction of the arrow Y) of a picture element matrix from the 
periphery veranda (the direction of the arrow X) of the substrate are formed, While making the one end 
sides of the thin film transistor formation area in which the thin film transistor of a different conductivity 
type among these thin film transistor formation areas was formed approach mutually, The linear dimension 
of the side direction (the direction of the arrow Z) of the substrate of the unit shift registers A1 is 
shortened making a different field maldistributionHze the thin film transistor formation areas in which TFT 
of a different conductivity type by locating those another side one end in a counter direction mutually was 
formed, other unit shift registers A2 and A3 .... B-2, and B3 ... also has same structure. For example, a 
connecting hole [ as opposed to / in / as shown in drawing 6 / the unit shift registers B1 / the drain of p 
type TFT302b ] and the connecting hole to n type TFT401a, Until it is located on the same line toward the 
formation area side of a picture element matrix from the periphery veranda of a substrate, The interval 
over the side direction of the substrate of the thin film transistor formation area 300a and the thin film 
transistor formation area 300b and the interval over the side direction of the substrate of 300 d of thin film 
transistor formation areas and the thin film transistor formation area 300c are narrowed, the unit shift 
registers A1 and A2 B1, and B-2 ... the formed pitch P2 is narrowed. Are making the formation position 
of p type TFT201 which constitutes the inverter 2 correspond to the thin film transistor formation areas 
300a and 300c in which p typeTFT301a and 302a were formed, and. The formation position of n type 
TFT202 is made to correspond to the thin film transistor formation areas 300b and 300d in which n 
typeTFT401a and 402a were formed, and a different field is made to maldistributionHze the thin film 
transistor formation areas in which TFT of a different conductivity type was formed. 
[0027]In the source line drive circuit 40 of the active matrix panel of this example, Although the ion 
implantation of the p type impurity is carried out and p typeTFT301a of the clocked inverter 4a and 302a 
are formed to the silicon layer 103 formed on the surface of the insulating transparent substrate 1 1 in the 
sectional view in the V-V line of drawing 6 as shown in drawing 7 , The sauce 101a of n type TFT301a and 
the drain 102a of n type TFT302a are shared before long in the silicon field 103a in which the common 
high-concentration impurity was introduced, and the formation interval over the side direction of the 
substrate is narrowed further. Also in other TFT(s), the structure where the sauce and the drain of TFT 
share the same field is adopted. In drawing 7 , 104a and 105a are the gate electrodes which comprised 
polycrystalline silicon of n typeTFT301a and 302a, and before long, the gate electrode 104a extends from 
there, and constitutes the clock signal input line 49b. On the other hand, 106a and 107a are aluminum 
wiring layers, and constitute the source drain wiring layer which supplies drain potential and source 
potential to n typeTFT401a and 402a. The arrangement structure of each TFT and wiring layer in the buffer 
circuit 47 and the analog switch part 45 is shown in drawing 8 . setting to the shift register 41 side, as 
shown in this figure — the unit shift registers A1 and A2 .... B1, and B-2 ... corresponding to narrowing of 
the formed pitch P2 having been carried out, Narrowing also of the pitch of the bit-signals output line 46 
from there is carried out, and narrowing also of the pitch P1 of the unit cell of the source line drive circuit 
40 is carried out. 

[0028]In [ above passage ] the source line drive circuit 40 of the active matrix panel of this example, the 
unit shift registers A1 and A2 B1, and B~2, since ... is divided and formed in the two shift register 
formation areas 42a and 42b arranged from the periphery veranda (the direction of the arrow X) of a 



JP-A-H05-303080 



i * 

8/20 pages 



substrate before the formation area side (the direction of the arrow Y) of a picture element matrix,.Jhe 
pitch P1 of the unit cell of the source line drive circuit 40 is small, the unit shift registers At with 
formation density of a circuit element high among the source line drive circuits 40 and A2 .... B1, and B-2 ... 
in the formation area of the clocked shift registers 3a, 3b, 4a, and 4b, The formation area of p typeTFT301a 
which constitutes it, 302a, 301b and 302b and n typeTFT401a, and 402a, 401b and 402b, It arranges from 
the periphery veranda (the direction of the arrow X) of a substrate to four rows toward the formation area 
side (the direction of the arrow Y) of a picture element matrix, And while making one end approach 
mutually on the other hand, in order [ of the thin film transistor formation area in which the thin film 
transistor of a different conductivity type was formed ] to locate those another side one end in a counter 
direction mutually, while making a different field maldistributionHze the thin film transistor formation areas 
in which TFT of a different conductivity type was formed — the unit shift registers At and A2 B1, and 
B-2 ... the linear dimension of the side direction (the direction of the arrow Z) of a substrate is shortened 
even to conventional two thirds, the unit shift registers At and A2 .... B1 , and B-2 ... narrowing of the 
formed pitch P2 is carried out, and narrowing of the pitch of the unit cell of the source line drive circuit 40 
is carried out. [ for this reason, ]l For this reason, minuteness making of the pixel of the picture element 
matrix specified in the pitch P1 of the unit cell of the source line drive circuit 40 can be carried out, and 
the grace of a display can be improved. 

[0029]To the shift register 41, the clock signal CKA (CLA, CLA*), The inside of the clock signal lines 43 
and 44 of A series which supplies CKB (CLB, CLB*), and B series, Since parallel arrangement of the clock 
signal! line 43 of A series is carried out to the position which adjoins to the 1st shift register formation area 
42a and parallel arrangement of the clock signal line 44 of B series is carried out to the position which 
adjoins to the 2nd shift register formation area 42b, The wiring length of the clock signal input lines 49a and 
49b from each clock signal lines 43 and 44 to the shift register 41 is designed by the approximately the 
same size method and the shortest size. For this reason, since the problem that it originates in the 
difference of wiring resistance or the difference of parasitic capacitance, and the synchronization of the 
clock signal CKACKB shifts does not occur, the shift register 41 does not malfunction but the reliability of 
an active matrix panel is high. The clock signal line 43 of A series is formed in the periphery veranda of a 
substrate to the 1st shift register formation area 42a, Since the clock signal line 44 of B series is formed in 
the formation area side (the direction of the arrow Y) of a picture element matrix to the 2nd shift register 
formation area 42b, since the clock signal input lines 49a and 49b have not passed through the 1st and 2nd 
shift register formation areas 42a and 42b — the unit shift registers At, B1, A2, and B-2 ... can be formed 
in the state of approaching each other further. 

[0030] [Example 2] Drawing 9 is a block diagram by the side of the source line drive circuit of the active 
matrix panel (liquid crystal display panel) concerning Example 2 of this invention, and the arrangement 
relationship of the shift register and a clock signal line is shown in drawing 9 . Here, since the entire 
configuration of the active matrix panel of this example is the same as that of the block diagram shown in 
drawing 13 , explanation of an entire configuration is omitted 1 . The composition of the shift register which 
constitutes a source line drive circuit, a buffer circuit, the buffer circuit among analog switch parts, and an 
analog switch part, Since it is the same as that of the active matrix panel of Example 1 and the circuit 
element which moreover constitutes a shift register, a buffer circuit, and an analog switch part is the same 
as that of the active matrix panel of Example 1, The active matrix panel of this example is explained only 
based on the block diagram of drawing 9 . 

[0031]In drawing 9 , the source line drive circuit 50 of the active matrix panel of this example is 
systematized four times, and the source line drive circuit 50, It is formed on the same transparent 
substrate with a picture element matrix and a gate line driving circuit (neither is illustrated.), and the 
display action of each pixel of a picture element matrix is driven. The source line drive circuit 50 is formed 
in from the periphery edge of a substrate before the formation area of a picture element matrix. 
The shift register 51 is divided and formed in the 1st shift register formation area 52a of the periphery 
veranda (the direction of the arrow X) of a substrate, and the 2nd shift register formation area 52b by the 
side of the formation area of a picture element matrix (the direction of the arrow Y). 

In the 1st shift register formation area 52a, among these 1st and 2nd shift register formation areas 52a and 
52b. the unit shift registers A1 and A2 — the shift register 51a of A series which consists of ... and the 
unit shift registers CI, and C2, while the shift register 51c (the 1st shift register) of C series which 
consists of ... is formed by turns, the 2nd shift register formation area 52b — the unit shift registers Bt 
and B-2 — the shift register 5tb of B series which consists of ... and the unit shift registers D1 , and D2 — 
the shift register 5 Id (the 2nd shift register) of D series which consists of ... is formed by turns. 
[0032]Here the clock signal line 53 of A series and the clock signal line 54 (the 1st clock signal line) of C 
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•series which supply the clock signal CKACKC to the shift register 51a of A series, and the shift register 
51c of C series, Parallel arrangement is carried out to the position which adjoins to the 1st shift register 
formation area 51a, The clock signal line 55 of B series and the clock signal line 56 (the 2nd clock signal 
line) of D series which supply clock signal CKB and CKD to the shift register 51b of B series, and the shift 
register 51 d of D series, Parallel arrangement is carried out to the position which adjoins to the 2nd shift 
register formation area 51b. It receives that the clock signal line 53 of A series and the clock signal line 54 
of C series are formed in the periphery veranda (the direction of the arrow X) of a substrate to the 1 st 
shift register formation area 52a, The clock signal line 55 of B series and the clock signal line 56 of D 
series are formed in the formation area side (the direction of the arrow Y) of a picture element matrix to 
the 2nd shift register formation area 52b. For this reason, the wiring length of the clock signal input line 
59a from the clock signal line 53 (the 1st clock signal line) of A series to the shift register 51a of A series, 
It is easy to design the wiring length of the clock signal input line 59b from the clock signal line 55 (the 2nd 
clock signal line) of B series to the shift register 51b of B series in a approximately the same size method 
and the shortest size. Similarly The wiring length of the clock signal input line 59c from the clock signal line 
54 (the 1st clock signal line) of C series to the shift register 51c of C series, The wiring length of the clock 
signal input line 59d from the clock signal line 56 (the 2nd clock signal line) of D series to the shift register 
51 d of D series is also designed by the approximately the same size method and the shortest size. The 
clock signal line 53 of A series and the clock signal line 54 of C series approach each other, and arrange 
them in parallel, and. Since the clock signal line 55 of B series and the clock signal line 56 of D series 
approach each other and are arranged in parallel, which clock signal input lines [ 59a, 59b, 59c, and 59d ] 
wiring length is also a approximately the same size method. 

[0033]To the 2nd shift register formation area 52b, to the formation area side (the direction of the arrow Y) 
of a picture element matrix. The bit signal line 66 for turning bit signals to the analog switch part 65 side of 
a sample hold section, and sending them out from each unit shift registers of the shift register 51, is 
formed, The buffer circuit 67 which also exhibits the function which eases the influence of the noise from 
the clock signal line 55 of near B series with which bit signals are delayed in a position and the bit-signals 
output line 66 intersects it on the way [ the ], and the clock signal line 56 of D series, It is constituted by 
two inverters etc. like Example 1. 

[0034]Also in this example, any clock signal lines 53, 54, 55, and 56, comprising two clock signal lines which 
supply the clock signal of an opposite phase mutually — the odd-numbered [ among the shift registers 
51a-51d of an A-D series ] unit shift registers A1, C1, B1, and D1 — with ... the even-numbered unit shift 
registers A2, C2, B-2, and D2 — with it drives with the clock signal of an opposite phase mutually. The 
phase of the clock signal CKA from the clock signal line 53 of A series, the phase of the clock signal CKB 
from the clock signal line 55 of B series, the phase of the clock signal CKC from the clock signal line 54 of 
C series, and the phase of clock signal CKD from the clock signal line 56 of D series, The drive which it 
shifts 45 degrees at a time, and is systematized four times mutually is attained. For this reason, the 
working speed of the source line drive circuit 50 can be raised, without high-frequency-izing operation of 
the thin film transistor which constitutes the shift register 51. 

[0035]Also in the source line drive circuit 50 of the active matrix panel of this example, The unit shift 
registers A1 per [ which is shown in drawing 5 (b) ] bit, for example, unit shift registers, like Example 1. 
Have the one inverter 2 and the two clocked inverters 3a and 4a, and before long the clocked inverter 3a, 
It is formed in the thin film transistor formation areas 300a, 300b, 300c, and 300d of four rows arranged 
toward the formation area side (the direction of the arrow Y) of a picture element matrix from the 
periphery veranda (the direction of the arrow X) of the substrate as shown in drawing 5 (a). Here, P 
typeTFT301a, 300 d of thin film transistor formation areas in which near n typeTFT401a of the thin film 
transistor formation area 300b in which the thin film transistor formation area 300a in which 302a was 
formed, its n typeTFT401a, and 402a were formed, and the clocked inverter 4a, and 402a were formed, The 
inside of the thin film transistor formation areas 300a-300d arranged in order of the thin film transistor 
formation area 300c in which the p typeTFT301a and 302a were formed, The thin film transistor formation 
area 300a in which TFT of a different conductivity type was formed, and the thin film transistor formation 
area 300b are separated in the position which approached toward the side direction of a substrate, 
Similarly, it has dissociated in the position which 300 d of thin film transistor formation areas and the thin 
film transistor formation area 300c also approached toward the side direction of a substrate, other unit 
shift registers A2 and A3 B1, and B~2 ... also has same structure. 

[0036]For this reason, also in the active matrix panel of this example like Example 1, The interval over the 
side direction of the substrate of the thin film transistor formation area 300a and the thin film transistor 
formation area 300b and the interval over the side direction (the direction of the arrow Z) of the substrate 
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of 300 d of thin film transistor formation areas and the thin film transistor formation area 300c are „ 
narrowed, the unit shift registers At and A2 .... B1, and B-2 ... narrowing of the formed pitch P2 has been 
carried out. The shift register 71 to the 1st shift register formation area 52a of the periphery veranda of a 
substrate, and the 2nd shift register formation area 52b by the side of the formation area of a picture 
element matrix. Since it is divided and formed in the parallel state as the shift registers 51b and 51c of the 
shift registers 51a and 51c of A series and C series, B series, and D series, the making narrow pitch of the 
pitch PI of the unit cell of the source line drive circuit 50 is carried out. Therefore, narrowing of the 
picture element pitch of a picture element matrix can be carried out, and the grace of a display can be 
improved. Here the clock signal lines 53-56 of A series - D series, Since parallel arrangement is carried out 
to the position which adjoins to a shift register formation area corresponding, respectively, clock signal 
input lines [ from each clock signal lines 53-56 to the shift register 41 / 59a~59d ] wiring length can design 
in the size and the shortest size between each series. For this reason, a gap of the synchronization of the 
clock signal CKA resulting from the difference of wiring resistance or the difference of parasitic 
capacitance, CKB, CKC, and CKD does not occur. So, malfunction does not arise in the shift register 51, 
but the reliability of an active matrix panel 1 is high. And since four series of shift registers 41 are driven, the 
working speed of the source line drive circuit 50 is further accelerable. 

[0037][Example 3] The block diagram and drawing 12 of the lineblock diagram and drawing 1 1 in which 
arrangement of the thin film transistor by the side of the source line drive circuit of the active matrix panel 
(liquid crystal display panel) which drawing 10 requires for Example 3 of this invention, and a wiring layer is 
shown are the circuit diagram. Since the entire configuration of the active matrix panel of this example is 
the same as that of the block diagram shown in drawing 1 3 , explanation of an entire configuration is 
omitted. The composition of the shift register which constitutes a source line drive circuit, a buffer circuit, 
the buffer circuit among analog switch parts, and an analog switch part, Since it is the same as that of the 
active matrix panel of Example 1 and the circuit element which moreover constitutes a shift register, a 
buffer circuit, and an analog switch part is the same as that of the active matrix panel of Example 1 , only 
the structure by the side of a shift register has been shown in drawing 10 . 

[0038]In these figures, the source line drive circuit 70 of this example is a drive system of one series, and 
the source line drive circuit 70 is formed on the same transparent substrate with a picture element matrix 
and a gate line driving circuit (neither is illustrated ), and it drives the display action of each pixel of a 
picture element matrix. The source line drive circuit 70 is formed in from the periphery edge of a substrate 
before the formation area of a picture element matrix. 

The shift register 71 is divided and formed in the 1st shift register formation area 72a of the periphery 
veranda of a substrate, and the 2nd shift register formation area 72b by the side of the formation area of a 
picture element matrix in this example. 

Namely, in the 1st shift register formation area 72a, among the 1st and 2nd shift register formation areas 
72a and 72b. the unit shift registers At driven with the clock signal CKA, A4, and A5, while the 1st shift 
register 71a that consists of ... is formed, the unit shift registers A2 driven with the same clock signal CKA 
in the 2nd shift register formation area 72b, A3, and A6 — the 2nd shift register 71b that consists of ... is 
formed. 

[0039]While parallel arrangement is carried out to the position in which the 1st clock signal line 73 that 
supplies the clock signal CKA adjoins the 1st shift register 51a to the 1st shift register formation area 71a 
here, Parallel arrangement of the 2nd clock signal line 74 that supplies the clock signal CKA to the 2nd 
shift register 71b is carried out to the position which adjoins to the 2nd shift register formation area 71b. 
The 1st clock signal line 73 is formed in the periphery veranda (the direction of the arrow X) of a substrate 
to the 1st shift register formation area 72a, and the 2nd clock signal line 74 is formed in the formation area 
side (the direction of the arrow Y) of a picture element matrix to the 2nd shift register formation area 72b. 
The wiring length of the clock signal input line 79a from the 1st clock signal line 73 to the 1st shift register 
71a, With the wiring length of the clock signal input line 79b from the 2nd clock signal line 74 to the 2nd 
shift register 71b, it is mutually designed by the size and the shortest size. To the 2nd shift register 
formation area 72b, to the formation area side (the direction of the arrow Y) of a picture element matrix. 
The bit signal line 76 for turning the bit signals from the shift register 71 to the analog switch part 75 side 
(picture-element-matrix side), and sending them out is formed, and on the way [ the ] in a position. Bit 
signals are delayed and the buffer circuit 77 which also exhibits the function which eases the influence of 
the noise from the 2nd clock signal line 74 with which the bit-signals output line 76 crosses is constituted 
by two inverters etc. like Example 1. Also in this example, the 1st and 2nd shift registers 71a and 71b are 
constituted from the same circuit element as Example 1 by each. 

On the other hand, any clock signal lines 73 and 74 comprise the two clock signal lines 731,732,741,742 



JP-A-H05-303080 



11/20 pages 



•which supply clock signal CLA of an opposite phase, and CLA* mutually, The drive has become possible by 
clock signal CLA of an opposite phase, and CLA* mutually about the 1st shift register 71a and 2nd shift 
register 71a. 

here — the 1st and 2nd clock signal lines 73 and 74, although ** can also be someday constituted from 
one clock signal line, By constituting mutually the 1st and 2nd clock signal lines 73 and 74 from two clock 
signal lines corresponding to clock signal CLA of an opposite phase, and CLA*, The clock signal of one side 
is prevented from making equivalent parasitic capacitance between the clock signal lines 73 and 74, etc., 
and being delayed as compared with the clock signal of the other side. 

[0040]Also in the source line drive circuit 50 of this example, as shown in drawing 5 (a) and drawing 5 (b) t 
The clocked inverter 3a of the unit shift registers A1 per bit, for example, unit shift registers, It has formed 
in the thin film transistor formation areas 300a, 300b, 300c, and 300d of four rows arranged toward the 
formation area side (the direction of the arrow Y) of a picture element matrix from the periphery veranda 
(the direction of the arrow X) of the substrate. These thin film transistor formation areas 300a~300d, Near 
n typeTFT401a of the thin film transistor formation area 300b in which the thin film transistor formation 
area 300a in which near p typeTFT301a of the clocked inverter 3a and 302a were formed, its n 
typeTFT401a, and 402a were formed, and the clocked inverter 4a, It is arranged in order of the thin film 
transistor formation area 300c in which 300 d of thin film transistor formation area in which 402a was 
formed, its p typeTFT301a, and 302a were formed, The one end sides of the thin film transistor formation 
area in which the thin film transistor of a different conductivity type was formed before long are mutually 
close. 

On the other hand, those another side one end is mutually located in a counter direction. 
Namely, the thin film transistor formation area 300a in which TFT of a different conductivity type was 
formed, and the thin film transistor formation area 300b are separated in the position which approached 
toward the side direction of a substrate, Similarly, it has dissociated in the position which 300 d of thin film 
transistor formation areas and the thin film transistor formation area 300c also approached toward the side 
direction of a substrate, other unit shift registers A2 and A3 ... also has same structure. 
[0041]For this reason, in the active matrix panel of this example, The interval over the side direction of the 
substrate of the thin film transistor formation area 300a and the thin film transistor formation area 300b 
and the interval over the side direction of the substrate of 300 d of thin film transistor formation areas and 
the thin film transistor formation area 300c are narrowed like Example 1, The unit shift registers A1, A2 ... 
The formed pitch P2 is narrowed and narrowing of the pitch P1 of the unit cell of the source line drive 
circuit 70 has been carried out. Since the shift register 71 is divided into a parallel state and formed in the 
1 st shift register formation area 72a of the periphery veranda of a substrate, and the 2nd shift register 
formation area 72b by the side of the formation area of a picture element matrix, The making narrow pitch 
of the pitch P1 of the unit cell of the source line drive circuit 70 is carried out further. Therefore, 
narrowing of the picture element pitch of a picture element matrix can be carried out, and the grace of a 
display can be improved. Parallel arrangement of the 1st clock signal line 73 is carried out to the position 
which adjoins to the 1st shift register formation area 72a here, the [ 2nd / clock signal line 74 ], since 
parallel arrangement is carried out to the position which adjoins to the shift register formation area 72b of 
two, The wiring length of the clock signal input lines 79a and 79b from each clock signal lines 73 and 74 to 
the shift register 41 is designed by the size and the shortest size between each series. For this reason, a 
synchronous gap of the clock signal CKA resulting from the difference of wiring resistance or the 
difference of parasitic capacitance does not occur. So, since malfunction does not arise in the shift 
register 71, the reliability of an active matrix panel is high. 

[0042]About the arrangement structure of a thin film transistor provided with the above-mentioned 

composition, it is employable also as the gate line driving circuit side. 

[0043] 

[Effect of the Inventionjln the active matrix panel applied to this invention as above, In the formation area 
of the shift register of a source line drive circuit or a gate line driving circuit, The thin film transistor of the 
1 st conductivity type and the 2nd conductivity type which constitutes the clocked inverter circuit, It forms 
in the thin film transistor formation area of four rows arranged toward the formation area side of a picture 
element matrix from the periphery veranda of a substrate, Since it has the feature in the thing of the thin 
film transistor formation areas in which the thin film transistor of a different conductivity type among these 
thin film transistor formation areas was formed for which those another side one end of each other is 
turned to the counter direction while making one end approach mutually on the other hand, the following 
effects are done so. 

[0044]** Since the formation areas of the thin film transistor from which a conductivity type differs are 
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separated from the periphery veranda of the substrate also in the direction of the formation area side of a. 
picture element matrix, the formation areas of the thin film transistor from which a conductivity type 
differs can be made unevenly distributed in a mutually different field with the state where it approached 
each other. So, there is no trouble in the ion implantation process of a thin film transistor, etc., since the 
formed pitch of a shift register with high formation density of a circuit element can moreover be narrowed, 
narrowing of the pitch of the unit cell of a drive circuit is carried out, and the minuteness making of the 
picture element matrix can be carried out. 

[0045]** Since the shift register is divided and formed in the 1st and 2nd shift register formation areas by 
which parallel arrangement was carried out from the periphery edge of a substrate before the formation 
area of a picture element matrix, narrowing of the pitch of the unit cell of a drive circuit is carried out. 
Therefore, narrowing of the picture element pitch of a picture element matrix can be carried out, and the 
grace of a display can be improved. 

[0046]** The 1st clock signal line adjoins the 1st shift register formation area, parallel arrangement is 
carried out, and since the 2nd clock signal line adjoins the 2nd shift register formation area and parallel 
arrangement is carried out, it can design equally the wiring length from each clock signal line to a shift 
register in the shortest size. For this reason, since it is hard to generate a gap of the synchronization of 
the clock signal resulting from the difference of wiring resistance or the difference in parasitic capacitance, 
a shift register does not malfunction but the reliability of an active matrix panel is high. The 1st clock signal 
line is formed in the periphery veranda of a substrate to the 1st shift register formation area here, Since a 
clock signal line does not pass along a shift register formation area when the 2nd clock signal line is formed 
in the formation area side of a picture element matrix to the 2nd shift register formation area, the 
narrowing of the formed pitch of unit shift registers can be carried out further. 

[0047]** When the 1st and 2nd shift registers are systematized to plurality, operation of the circuit 
element which constitutes it cannot be high-speed-ized, but ** can also raise a drive circuits own working 
speed. 
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[Brief Description of the Drawings] 

[Drawing H it is a lineblock diagram showing arrangement of each component part of the source line drive 

circuit of two series in the active matrix panel concerning Example 1 of this invention. 

[Drawing 2] It is a block diagram of the source line drive circuit shown in drawing 1 . 

[Drawing 3] It is a circuit diagram of the source line drive circuit shown in drawing 1 . 

[Drawing 4] I t is a timing chart figure of the signal outputted and inputted by each part of the source line 

drive circuit shown in drawing 1 . 

[Drawing 5]T he lineblock diagram showing arrangement of each component part in the unit shift registers 
of the shift registers of the source line drive circuit which shows drawing 1 ( a), and (b) are the circuit 
diagram. 

[Drawing 6]I t is a top view showing arrangement of each component part in the shift register of the source 
line drive circuit shown in drawing 1 . 

[Drawing 7] It is a sectional view in the V-V line of drawing 6 . 

[Drawing 8]I t is a top view showing arrangement of each component part in the ANAROKU switch part of 
the source line drive circuit shown in drawing 1 . 

[Drawing 9]l t is a block diagram of the source line drive circuit of four series in the active matrix panel 
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•concerning Example 2 of this invention. 

[Drawing 10] It is a lineblock diagram showing arrangement of each component part of the source line drive 

circuit of one series in the active matrix panel concerning Example 3 of this invention. 

fDrawing 1 1] It is a block diagram of the source line drive circuit shown in drawing 10 . 

[Drawing 12] It is a circuit diagram of the source line drive circuit shown in drawing 10 . 

fDrawing 13] It is a block diagram showing the entire configuration of an active matrix panel. 

fDrawing 14] As for the circuit diagram of a shift register, and (b), the lineblock diagram of the inverter, (c), 

and (d) of (a) are the lineblock diagrams of the clocked inverter. 

fDrawing 15] It is a lineblock diagram showing arrangement of each component part of the source line drive 
circuit of one series in the conventional active matrix panel. 

f Drawing 16] It is a lineblock diagram showing arrangement of each component part of the source line drive 

circuit of two series in the conventional active matrix panel. 

[Description of Notations] 

1 1 ... Transparent substrate 

12, 40, 50, 70, 80, 90 ... Source line drive circuit 

13,20,41, 51,71,81, 91 ... Shift register 

17, 18, 19 ... Sample hold circuit 

21 ... Gate line driving circuit 

22 ... Picture element matrix 
24, 25 ... Gate line 

26, 27, 28 ... Source line 

29 ... Thin film transistor 

30 ... Liquid crystal cell 

34, 37, 83, 84, 93, 94 ... Clock signal line 

The shift register of 41a and 51 a...A series (the 1st shift register) 
The shift register of 41b and 51 b...B series (the 2nd shift register) 
42a, 52a, and 72a ... the — the shift register formation area of two 
42b, 52b, and 72b ... the — the shift register formation area of two 

43, 53 ... Clock signal line of A series (the 1st clock signal line) 

44, 55 ... Clock signal line of B series (the 2nd clock signal line) 

45, 65, 75, 85 ... Analog switch part 

46, 66, 66a, 66b, 76, 86 ... Bit-signals output line 

47, 67, 77 ... Buffer circuit 

49a, 49b, 59a-59d and 79a, 79b, 89a, 89b ... Clock signal input line 

The shift register of 51 c...C series (the 1st shift register) 

51 d ... Shift register of D series (the 2nd shift register) 

54 ... Clock signal line of C series (the 1st clock signal line) 

56 ... Clock signal line of D series (the 2nd clock signal line) 

73 ... The 1st clock signal line 

74 ... The 1st clock signal line 

300a, 300b, 300c, 300d ... Thin film transistor formation area 
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Written amendment] 

Ji ling date] Apr i I 26, Heisei 11 (1999.4.26) 
! Amendment 1] 

^Document to be Amended] Spec if i cat ion 
;item(s) to be Amended] The name of an invention 
Method of Amendment] Change 
^Proposed Amendment] 

Title of the lnvention]A drive circuit of an active matrix panel, and an active matrix panel 
^Amendment 2] 

^Document to be Amended] Spec if icati on 
;item(s) to be Amended] CI aim 
^Method of Amendment] Change 
Proposed Amendment] 
'Claim(s)] 

;Claim 13 In a drive circuit which has a shift register and drives each pixel of an active matrix panel. 
Said shift register comprises a thin film transistor of two or more 1st conductivity types and the 2nd 
conductivity type for every unit shift registers, and it has two clocked inverter circuits driven based 
on a clock signal inputted from a clock signal line, 

A thin film transistor of said 1st conductivity type and the 2nd conductivity type is formed in a thin 
film transistor formation area arranged by plural lines in a formation area of said clock signal line, 
and forms a thin film transistor of the same conductivity type in a thin film transistor formation area 
of each sequence concerned, 

A drive circuit of an active matrix panel in which the thin film transistor formation areas in which a 
thin film transistor of a different conductivity type among thin film transistor formation areas of said 
plural lines was formed are characterized by a thing of the field for which one end approaches mutually 
on the other hand, and another side one end is mutually located in a counter direction. 
[Claim 2]A drive circuit of the active matrix panel according to claim 1 characterized by coming to 
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separate into two or more shift register formation areas, and a formation area of said shift register 
dividing said shift register into a shift register formation area of this plurality, and coming to 
arrange it. 

[Claim 3JA drive circuit of the active matrix panel according to claim 1 or 2. wherein said drive circuit 
consists of a source line drive circuit. 

[Claim 4]A drive circuit of the active matrix panel according to claim 1 or 2. wherein said drive circuit 
consists of gate line driving circuits. 

[Claim 5] In an active matrix panel which has a source line drive circuit or a gate line driving circuit 
which drives each pixel according to a signal output fromi a shift register, 

Said shift register comprises a thin film transistor of two or more 1st conductivity types and the 2nd 
conductivity type for every unit shift registers, and it has two clocked inverter circuits driven based 
on a clock signal inputted from a clock signal! line, 

A thin film transistor of said 1st conductivity type and the 2nd conductivity type is formed in a thin 
film transistor formation area arranged by plural lines in a formation area of said clock signal line, 
and forms a thin film transistor of the same conductivity type in a thin film transistor formation area 
of each sequence concerned, 

An active matrix panel in which the thin f i Im transistor formation areas in which a thin film transistor 
of a different conductivity type among thin fi Im transistor formation areas of said pliural lines was 
formed are characterized by a thing of the field for which one end approaches mutually on the other hand 1 , 
and another side one end is mutually located in a counter direction. 

[Claim 6]The active matrix panel according to claim 5 characterized by coming to separate into two or 
more shift register formation areas, and a formation area of said shift register dividing said shift 
register into a shift register formation area of this plurality, and coming to arrange it. 
[The amendment 3] 

[Document to be Amended] Specif ioat ion 
[I tern (s) to be Amended] 0009 
[Method of Amendment] Change 
[Proposed Amendment] 
[0009] 

[Means for Solving the Problem] In order to solve an aforementioned problem, in a drive circuit which has 
a shift register and drives each pixel of an active matrix panel, this invention the above-mentioned 
shift register, Comprise a thin film transistor of two or more 1st conductivity types and the 2nd 
conductivity type for every unit shift registers, and. Have two clocked inverter circuits driven based on 
a clock signal inputted from a clock signal line, and a thin film transistor of the 1st conductivity type 
of the above, and the 2nd conductivity type, It is formed in a thin film transistor formation area 
arranged by plural lines in a formation area of the above-mentioned clock signal line, A thin film 
transistor of the same conductivity type is formed in a thin film transistor formation area of each 
sequence concerned, The thin f i Im transistor formation areas for which a thin film transistor of a 
different conductivity type among thin film transistor formation areas of the above-mentioned plural 
lines was formed are characterized by a thing of the field for which one end approaches mutually on the 
other hand, and another side one end is mutually located in a counter direction. 
^Amendment 4] 

IDocument to be Amended] Spec i f i cat ion 
;item(s) to be Amended] 0010 
^Method of Amendment] Change 
Proposed Amendment] 

;0010] It comes to separate into two or more shift register formation areas, and the above-mentioned shift 
register is divided into the shift register formation area of this plurality, and it comes to arrange it. 

[Amendment 5] 

[Document to be Amended] Specification 
[Item (s) to be Amended] 0011 
[Method of Amendment] Change 
[Proposed Amendment] 

[0011] In the above-mentioned composition, it can be considered as a source line drive circuit and/or a 
gate line driving circuit as a drive circuit. 
[Amendment 6] 

[Document to be Amended] Specification 
[ltem(s) to be Amended] 001 2 
[Method of Amendment] Change 
[Proposed Amendment] 

[0012] In the drive circuit which drives each pixel of the active matrix paneli in which this invention has 
the source line drive circuit or gate line driving circuit which drives each pixel according to the 
signal output from a shift register, The above-mentioned shift register comprises a thin fi Im transistor 
of two or more 1st conductivity types and the 2nd conductivity type for every unit shift registers, and. 
Have two clocked inverter circuits driven based on the clock signal inputted from the clock signal liine, 
and the thin film transistor of the 1st conductivity type of the above, and the 2nd! conductivity type. It 
is formed in the thin film transistor formation area arranged by plural lines in the formation area of 
the above-mentioned clock signal line, The thin film transistor of the same conductivity type is formed 
in the thin film transistor formation area of each sequence concerned. The thin film transistor formation 
areas for which the thin film transistor of a different conductivity type among the thin film transistor 
formation areas of the above-mentioned plural lines was formed are characterized by the thing of the 
field for which one end approaches mutually on the other hand, and another side one end is mutually 
located in a counter direction. 
[Amendment 7] 
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Document to be Amended] Spec if icat ion 
;item(s) to be Amended] 001 3 
Method of Amendment] Change 
"Proposed Amendment] 

001 3] And it comes to separate into two or more shift register formation areas, and the formation area of 
the above-mentioned shift register divides the above-mentioned shift register into the shift register 
formation area of this plurality, and it comes to arrange it. 
[Amendment 8] 

[Document to be Amended] Spec i f i cat i on 
[Item (s) to be Amended] 001 4 
[Method of Amendment] Change 
[Proposed Amendment] 
[0014] 

[Function] In the drive circuit of the active matrix panel concerning this invention which provided the 
above-mentioned means, the thin film transistor of the 1st conductivity type and the 2nd conductivity 
type. It is formed in the thin film transistor formation area arranged by plural lines in the formation 
area of a clock signal line, The thin film transistor of the same conductivity type is formed in the thin 
film transistor formation area of each sequence concerned, In the thin film transistor formation areas in 
which the thin film transistor of a different conductivity type among the thin film transistor formation 
areas of the above-mentioned plural lines was formed, the one end sides of the field approach mutually, 
and another side one end is mutually located in a counter direction. Therefore, the formation areas of 
the thin film transistor from which a conductivity type differs are unevenly distributed in a mutually 
different field with the state where it approached each other. So, there is no trouble which is in charge 
of forming a thin film transistor, and, moreover, the narrowing of the formed pitch of a shift register 
with high formation density of a circuit element can be carried out. As a result, narrowing of the pitch 
of the unit cell of a drive circuit is carried out, and the minuteness making of the picture element 
matrix can be carried out. 
[Amendment 9] 

[Document to be Amended] Spec if icat ion 
"I tern (s) to be Amended] 001 5 
[Method of Amendment] Change 
Proposed Amendment] 

[001 5] Come to separate the formation area of a shift register into two or more shift register formation 
areas, and the above-mentioned shift register, In the composition which divides into the shift register 
formation area of this plurality, and it comes to arrange, since the making narrow pitch of the pitch of 
the unit cell of a drive circuit can be carried out substantially, the minuteness making of the picture 
element matrix can be carried out. 

[ Amendment 10] 

Document to be Amended] Spec i f i cat i on 
;item(s) to be Amended] 0043 
[Method of Amendment] Change 
Proposed Amendment] 
0043] 

[Effect of the Invention] In the drive circuit of the active matrix panel applied to this invention as 
above, The thin film transistor of the 1st conductivity type and the 2nd conductivity type. It is formed 
in the thin film transistor formation area arranged by plural lines in the formation area of a clock 
signal line, The thin film transistor of the same conductivity type is formed in the thin film transistor 
formation area of each sequence concerned, On the other hand, one end approaches mutually, and since the 
thin film transistor formation areas in which the thin film transistor of a different conductivity type 
among the thin film transistor formation areas of the above-mentioned plural lines was formed are 
characterized by the thing of the field for which another side one end is mutually located in a counter 
direction, they do the following effects so. 
[Amendment 11] 

[Document to be Amended] Spec if icat ion 
[I tern (s) to be Amended] 0044 
[Method of Amendment] Change 
[Proposed Amendment] 

[0044]** The formation areas of the thin film transistor from which a conductivity type differs can be 
made unevenly distributed in a mutually different field with the state where it approached each other. 
So, there is no trouble in the ion implantation process of a thin film transistor, etc., since the formed 
pitch of a shift register with high formation density of a circuit element can moreover be narrowed, 
narrowing of the pitch of the unit cell of a drive circuit is carried out, and the minuteness making of 
the picture element matrix can be carried out. 
[Amendment 12] 

[Document to be Amended] Spec if icat ion 
[I tern (s) to be Amended] 0045 
[Method of Amendment] Change 
[Proposed Amendment] 

[0045]** It comes to separate the formation area of a shift register into two or more shift register 
formation areas, and narrowing of the pitch of the unit cell of a drive circuit is carried out in the 
composition which divides the above-mentioned shift register into the shift register formation area of 
this plurality, and it comes to arrange. Therefore, narrowing of the picture element pitch of a picture 
element matrix can be carried out, and the grace of a display can be improved. 
[Amendment 13] 

[Document to be Amended] Spec if icat ion 
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[Item(s) to be Amended] 0046 
[Method of Amendment] De I et i on 
[Amendment 14] 

[Document to be Amended] Spec i f i cat i on 
[I tern (s) to be Amended] 0047 
[Method of AmendmentJDeletion 
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ltC»bT«i(&i-5^ny^fff#j|»9 3 1, 9 
4 14:, ^ n 5/^ff-^CLA, C L B LTi£ffiO^ 
ny^ff^CLA*, CLB*5:^7h^^91i: 
m&'tZ>?*<y?m^m9 3 2, 9 4 2 t^«^§ 
tl. i^O. ^Dy^fifCKA (CLA, CLA*) <k 
^D^/^fftCKB (CLB, CLB*) tfi2V^C9 
0° (D-fttS:toT^5o 

[0 0 0 8] &±«>BI«jftLlC«*"C, *^P^co^M}i, 
[0 0 0 9] 

#M*^>**»f^*:K»'rs y-^iMB»ig*fe ±rf y 

^o^T, ^V7hu^^{:il ^lbfy H:flS 

± w» 2 »isoii h7^^ -eaten * nr ^ 

n y ^ fS#«^ b XJl £ tltz 9 n y >7 ft^tc^-5v >T B 
*5«9, i 1 SlSfc «ti;s 2 ilSo»K h 7 y v?^ ^ 
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5 

? vy? Y4^'<—9^1&<nWtf&'ffi$.\z.%>^X. m 
««C [rU&»o T 4 JlJKEM * h 7 V * JK* 

[ooio] #3§em;i*5i^Tte, ->7H/-^^ 

[0 0 11] rcO*i-e-(C(4, ^By^M^Wo 

minis? h\si?x#m&c,temzMtfi£titc 

^ci5,^fi^-j8§t£SSicDv<7 M--^^?MfW:#L 
riftMEKUBj* $ *T>fc 2 <Z> >-7 M^* * ^ a y ^ fg 

-y?m%-mt **tfc-rz>&^7 h is*** mamma* 

[0 0 12] ->7M/^WS««:^y 

fflCML, I2©?07?lifl^20->7t-^ 

[0013] 4fc, ->7 h u-v 5 ^.^ Sr«J*-f5?W)l h 7 

fSrlftilftl:. IISl^ns'^flr*||i:JB2©^ns. 

l&U rtuCjO^lflbO^ny^fll-g-^JCUT, Sgl 
*3<fct><3R2<Dv-7 b U-v 5 ^t,^?'J{bLT*3< ZktiWg. 



(4) mmW- 5-303080 

6 

[0 0 14] 

[fffflj ±ie#j&£f* 1:^*^91(^5 tv t-^ h 
* [H8S«r*A-r si i j;t;i 2 

10 o*Blh7>^^^j*®«tw^fiKbTfci9, rtt,<b<£> 

h 7 v is* ? twtii £ ixfc mmv 7 v 5? ^ f m j&mmm 

a^Bils-v h y **©#j*«*«©36rfci-efc*MiL-c*> 

*fc««ELTV^«. ^ttSfc, »Kf-7>-^^Wt 

i> y ^ ^ ^#»br-# 5„ 

[0015] ^<b^, v-7 YUiS*9W4i&fflSL$:W$L<r> 

&mvtiia&izft x mmm&<D%.GL j tj\«D\? yarn's. 

[0016] 

[0017] [*JE^iJ 1 ) ■ 1 tt*:%^ro|IJSM 1 
57^t-<7*tHJ^^;v (fKS*^^^^) <7>y 
- ^ WBIblEMMgU: 5 »W h 7 9 *s ± UEi» 
■wEESr*i-«Aia:, 11 2 f4-?:CD7*n s/^H, 1213(4 
-tOOKIllT-feSo ^ ~ -C. *«»JCDT^T^7*^ h y 9 
^/^/KOtftff^tt, 01 3(^-T7*n y^BfcMia 
PJ«-Cfc5fcft, «TroSiWT?li> y-^«KE»®K<o 

[0 0 18]! r^?jCDI21(C*5V^T, fflWT^f^T'^ 
h y ^7.x-?^./UC0y— T.|ft^S]|H|gS4 0(4, 1211 5(C^ 

K4oit mm-*- h y fx&xw- b»mv)®& 

50 (C*3V>T, •>7h^?4 1li 1 *«<75^ffl»ffl!l 
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£, pi*-*' bV * x<DJ&tiM&tii &fPY<Djjft) com 

ffi->7 h ^?A1 , A 2, A 3 • • • 3&>&45A5R 
^Ij^i/^ |* u-v?^^ 4 1a (II <7»:7 h l^v?^^) 
h 1, B 2, B 3 ■ • • 

fclc#«LT»dtS*LT^S 0 A3R3*J*sJ;t* 
B^^jOv-^ j. i/^^ 4 la, 41b(I^P yfit^ 
CKA, CKB»e«^Dy^M8^)H, A^ 
^iJCOi/^ h Ix^X^ 4 1 a (C* o :y^«-^CKA*0We 
f SA»W<D^ny*«#|M 3 (^1 co^ny^ft-g- 
H) I3\ $1^>7 Fl/^^MW4 1 aC^LT 

^f§»4 4 (*2Wn^fi*») tt, »2tD^:7 
h u^^MW4 2 b ^StUTBWS-f-SffiM^afeM 

ttSSl^S^ h^?MI«4 2 aKJtbTat*© 
#WH*{B8 (£cEPX<£>;*fft) UUB/SStU B^fJcO^n^ 
?iB^B4 4 1112^7 h Ui/^ZmtfLm&l 2bC 

«$2(0v'7M/^«S*4 2a, 4 2btC*fb 

n y?{g-&&4 3 t A^J^iX^ h l/^^ 4 1 a ir 4: 
S5«-rS^o 2 y^«#A**4 9 a B5RflW>*ny 
?m^m4 4 iBS^jOv":? h U^^4 1 b iSrgagt 

*»o, »«STttfefcKW-SixT. ^n^flfCKA, C 

[0 0 19] Sfc, ^2^7 h ^^^^MS«4 2 

|pj) tcfi, h \s*/*9 4 l ^feHi^Sixfcify hit 

4 4 ^ ?, co y << xvmw&Mft-r zmm b&w-r % ? 

yrW&41i£, 2oO>fWW4.7a, 4 7bt:J: 

oTMJtlT^6 0 C~T% B»M(0*n 

4 4frh<DS>{ X<D&9&&ft-t'<Z'<v7TlB\V&4 7 

*|4 6 kTfr^~VJ*mMmfcZ>?K y?in^&4 4 £ 
[0 0 2 0] 4t, Ky—h*ift«fflt?# 



(5) #FI¥5-3 0 3 0 8 0 

[0 0 2 1 ] ^Wc&^T, A^KD^ay^fg 

^•S4 3fl S^CfffiO^oy^fl^-CLA, CLA 
*^ei$Jl5 2o©^Dy^fif«4 3 1 l 4 3 2^ 
e>«^c*ix. B^^ny^«f||4 4fc, S^Mig 
ft^^Dj/^ftfCLB, CLB*^6i$W2o(D 
^oy^«Sfj»441 J 4 4 2a>b«/££*vC^5o 

[0 0 2 2] Ztltb<D?uy?i§-%-m4 3, 4 4<Do 
-hs *ps>*«*ISU 3 1, 44 1HB#S#I©* 
70 fiv^ h U^^Al , A 3 • • • , B 1 , B3 - • • 
I^d^MCLA, CLB^AAJtl, ^o^(f 
§S4 3 2, 4 4 2^f)|ifii#|«^/7hl/^7 
^A2,A4--*,B2, B4 • • • tC^ a y 9 

cla*, clb*^aaj^o K%m&x* 

U&3kj\]<Di/7 M/^^4 1 a, 4 1b«, 

fc, 0 3ic?t<t 5tc, io©>fy/W2i2o©? 

oy^M^-^3a, 4 a (^oy^K>f>^-# 
3b, 4b) CJloT, Hfyb^O#ffiV7M/^ 
^Al, A2, A3 - • •, B 1 , B2, B 3 • • • ifi 

^Ml, A3 - • - , B 1 , B3 - • • & , ?v y? 
{f-^CKA, CKB(7)H^ ^ny^ff-CLA, CL 
BUL±oTra&$Jh,5-** «ft#KO|ffii/7h^ 
7M2, A 4 ■ • - , B2, B 4 • • • 9 u y ? 
ff#CKA, CKB<7)5^ ^n^/^flfCLA, CL 
B k^<D^ u yfim^-CLA*, CLB*i^j:oTS 

»$ttSo >fw<— *2tt, HI 1*5^^01 4 

(b) te*H-,fc 5 Kl, pSTFT 2 0 1 i: nSTFT 2 
0 2 ii^45CMOSiaWott^„ *fc, 

(c) {C^"TJ;9iC, 2o©plTFT301a, 3 0 
2 a £ nlTFT4 Ola, 4 0 2 a k bWttiZ £ tlX 
^P^^flfCLA, CLBT*fglb^HgC#oT^5<E> 
KStLT. ^o^nVwW3b, 4bfi. 1211*5 
±1*13 14 (d) 2o(^)plTFT30 
lb, 3 0 2 binSTFT401b, 4 0 2 b^^ 
M^tltftBO^ny^ftfCLA*, CLB*T^|g 

[0 0 2 3] *fc, A^KO^Uy^m^-mS 3frb<D 
40 ? * ytm^rCKA n 7 ^(ffCLA, CLA*) 

{f-g-CKBOfefg (^Dy^ll^CLB, C L B * ) £ 

tt, E)4(:/Tt^^^y^t-hoj:9^ 90° f 

tC^V^T. A,^IJ(Dv'7 h l/'^^ 4 1 a 
&&L^7 b U^7^A 1 , A3 • • • f*. ^ n 5/^ff# 
CLAOA>7i^T/d^C»lSlTt'7 hft^-2 5 2 
*mf)'fZ>—jj. A7km<D^7 h 1/^7 ^ 4 1 a COffi^C 
tS^*fi:/7 h ^7^2, A 4 • • • fi, ^ n -/ 
50 7ft§C L A * 0/^75t>T^ 9 CM 1 1 t'y hft 
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#2 5 4 Srtti^l-So B^jOv'y 4 

1 b CD#»t I (^>#ft M/v^^ ^ B 1 , B3- • • 

tt, ^ a y ^fif C L B ICSC L t 

4 1 b<7?«ft#S^*ttV7 h UitXfB 2, B4 
• • • H\ ^ n LB *<ZV</U;*fi*>Ttf s 9 ■ iZ 

»jSLtt:*7 l>fll*2 5 SSrH^-rSo *UT, h 
«4§-2 5 2-2 5 5tcS<5^T, T^n^^^T y?-»4 
SCD&Tl-u^x^ y^&thfclsX, Vi deoffft 
(videol, video2, v i d e o 3) ^f)^ 

H/^^ ^ 4 1 (Ofi ^ 7 ^v?^ ^ ©ftft Jrit 
[0 0 2 4] r<75<t 0 temf£<D7 ? T >( 7^ b V # 

*j\s<Dy—x mmmmffi 4 0 ** 5 # t f t 

3g£r, 135 (a) , @5 (b) *3 ±tfB 6 «r#JR LT, 

[0 0 2 5] rrT\ B ! 5 (a) |j:*«(D7^f>f^ 
CD->y h Uv/^^ 4 1 a <7)]i£fir>:7 h i/^ni (C^o 

tta#TFT<oia«Sr^iiit^ia. 0 5 (b) ri-toia 

KBk H6»y — ^j»K»lHl»4 0O5^B^|Oi/ 
y h Ixv?*^ 4 1 b^fii/7 b l-v^^B 1 (C*3ft5 

#TFTi t oEnwasr^^ffiH-efcs-. 

[0 0 2 6] HI5 (a) «J:tfB5 (b) H*5^-C\ * 
ffiv-y b l^^^Al ttl 0<?M >v«— £r 2 t 21<D? 
07nV^W3a, 4 a £2r*LT^£^ Vvf 
^P^^MWW3a, 4 at, plT F T 3 
Ola, 3 0 2 a t nlTFT4 0 1 a, 4 0 2 a £ "C 
#t/&£ftTl^ 0 pSTFT301a, 30 2 

afcj:t;niTFT4 0 1a ) 4Q2a^MSftfc# 
IRh7^«««300 a, 3 00 b, 300 
c , 3 0 0 d tt, S^O^jftffl^KSl^ K 9?X0> 

y^^^MIW 3 0 0 a, 3 0 0 b, 3 0 0 c, 30 
0 d <D o mm b 9 ls*J*9mtiL9 K>f 
^ 3 a OfilJCO p IT F T 3 0 1 a , 3 02a dS»J*.$*L 
fcJW h7 y^^»tf«*3 O 0 a ^<7> 
niTFT401a, 4 0 2 a ^»J*S*tfc»BI l> 7 V 
^#»*«*3 0 0 b©— ^MirttSlV^Ci^L^V* 
ft # fc , h <o ffl lzmi£<D fWP»«rR T S 0>K:* L 

d 5/^ hM >v<— * 4 a^iOpSTFT 3 0 1 a, 3 
0 2a ^«*S*Lfc»BI h 7 3 0 0 c 

©-*»t, ^nlTFT4 0 1a, 40 2 adW 

$ titznm h7^ ti&tizmtL 3 o o d t n 



(6) ftM¥5- 3 0 3 0 8 0 

t^s. :r-c, S/^itS^)TFT»«^f:» 

TV*£<0l*, plTFT301a, 3 0 2 aJoJ:r;nI 
T F T 4 0 1 a , 4 0 2 a OSS^P-feX-Clj:, tnb 

-r ^SEA-r a ^*b*o * * -a-r n at« i t/ p a! 
ktmrnis-rgx^^k, &<Dmwm<D^mmxmmts 

10 ft, S 36 Lfcttttttt S TFT t:»*-Ct ftV *ftt 
{Ctt, iffi^M/^^Al, A 2 • • • ^*J*tT^ 

^P2^fe3s$tu. y-^itftK«jig«4 o^*ffi-fe/vo 
a£«<o*wa*« (^rix^*ir]> a>e>®#^i>y* 

Sixfc»glh7^^*»fi!i««3 0 Oa-3 0 0 d£ 

h U^^A2, A3 • • • , B 2, B 3 • • • fcPI« 
4«J»wftoTV^ 0 fci^tf, @6^t<t5^ * 
fi^/7M/^^BlS3V^, plTFT3 02 b© 
50 K U>f >\Ctt-tZ>mmL t , nlTFT401al:»t 

^i^^*»*««3 0 0 a t»Bh5y^?*|«*« 
3 0 0 b <h ^ J: Uf»JBI h 9 

3 0 0 c fcoaWOSZZ*WK^SIWB«(EftT, 
>y h , A2 • • • , B I, B2 • - - i 

^t B 7fP2^Tfc^ 0 ifc, >(^-^2« 
t5piTFT2 QlO»*tti*p8TFT30 1 
^0 a, 3 0 2 a«Stttj»«^7y^^^««3 
0 0 a, 3 0 0 clzMfc£-&X^Z>tm£s nlTFT 
2 0 2 ^Mfit^nlT FT401a, 4 02a tm 
«*tifc»ll h 5 ^^^»*«« 3 D 0 b , 30 Od 

[ 0 0 2 7 ] $6^. *m<OT 9^47^ b 3 2 
yK^y-^»JK»lHl»4 OfCjoV^Ttt, H6©V-V* 

50 11 ©«»±KlJ!f*SJxfc'>y = V» 10 3 p 
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SO^ttftSr'ftyaALT^ n v {? K-f # 4 a 

(DpiTFT301a, 3 0 2 a^MUfe5^\ ^ 
(Doh. nlTFT301a(DV^101a^nST 
FT3 0 2 a<DKWV102ai £*ffl<7)i^^<£>^ 
*e*3&s»A**tfc'>y 0 3a f*#fttt, 

So *fc, te<Z>TFT^*3V^Tl>, ICSS^TFTO 

ft*3, g|7tC*5V^T, 104a, 105alinlTFT 
30 1a, 3 0 2 a^iv/y ^yT«$tlty- 

FiHtfeot, ^5^, y-htii04a^: 

So — 106a, 107alt TA- ^ = !? AffiiUi 
"CfcoT, nSTFT401a, 4 0 2 alC*fLTKU 

4 7*3<t^T^-n^>r s^fflU 5idiottS#TFT*3 

#A 1 , A2 • • • , B 1 , B 2 • • • WFM^V^P 

^HKj[e1^4 o^fit/vof^fP 1 fclfc/WbSttT 
[0 0 2 8] £JLb<Z> *5 9 , *m<OT 9 T << V V ? 
i/^ h W^Ml , A2» • Bl, B2 - ■ 

£Dy7H/^^M««4 2a, 4 2biC^#]Lt» 

yfpi*/hSv\ Sfc. y-*i£li£»[H]E&4 oc7)9 

1 , A 2 • • • , B 1 , B2 ♦ • • n^^ Ki^v 7 h 
U^^3a, 3 b, 4 a, 4 b <01&i$LffiSi\Z.'td\t >T 
It ^M«^t5paTFT3 0 1a, 3 0 2 a, 3 
01b, 3 0 2 b^iU ; nSTFT401a, 402 
a, 401b, 402b (Ol&f&mi&Z . 36«^«*« 

PPY(o*rft) ^fp]^oT4?ij^ia?ijL, ^o, 

*S"7 V A 1 , A 2 • • • , B 1 , B 2 • • • CO 

mucomjjfa &wz<Djjfa) <z>s£-+i££. «^>2 

?A1, A2 - • Bl, B2 - • • (DTgJ&bV^P 
2*S*/Wt$*t-C, y — ^j»K«|[ElK4 0<7>*ffi-fe^^> 



(7) fti?5-3 0 3 0 8 0 

gg4 O^W^/^fcV^P l t:l^Jti5Ii^ h V 
?*<Dmm SrWNMfc; L T*^<D p D pfi Sr m jl-t £ w t & x* 

#So 

[0 0 2 9] h 1^**4 1 p yt^^r 

CKA (CLA, CLA*) , CKB (CLB, CLB 
*) *»»-T5A3R9iJ*5J:VB»5ij0^ns/^«#j»4 
3, 4 4 CO 5*3. A^?IJ<D^ o ^^{f-^j|ft4 3£rgll 
iX7 YUZ?*?M$m&4 2 a^LTBgfSfill- 
70 ^iJfBSU B*?iJO^n^^ft-^«ft4 4Sr^2CDv'7 
FU^^OT«4 2 b^#bTBWrt-*tt«^StW 
iBBLTV^fc*. nr ytm^m* 3, 4 4H>' 

7 h U-^^^4 1 $ ~C<Di? n y^ff#A>J*ft4 9 a, 4 

Bit, ^n^MCKA, CKB(Dii^fn^)i 
it, B^J^^o y^flflft4 4|j:f2 0v'7 h l/v?7 

4 2 b tc^L-cm^ b y 

2Wv'7hy^^MW4 2a, 42b^, ^oy 
^fttA^i4 9a, 4 9 b^iligLT^&V^-e, # 
ffi*>7 hi/^^Al, Bl, A2, B 2 • • 

[0 0 3 0] [*JS^J 2 ) m 9 tt*»M<Z>3O60y 2 

57^r^vfy^^ <^y 
feSo &m<DT ? t j 7-* h y ^^^/^i 

fr«fi8;fi, HI 3^*i"^i3y^iai:lRl«'Ca)*fc», 
±(*«*©RHttfl»t5 0 *^c, y-^«|g»]lHlS&^ 
i*t5^7h^^ f ^y7rH*i3J:tFT^n^ 

HJ60iJlO7^f>f^ h y 

[0 0 3 1] 0 9^*3V^T, *W©7^f>f^hi;^ 
^✓^/K7>y — ^JUE»[Hl^5 Ofi4^Ht;$tLT*5 

y— ^i»ffitbiHiK5 of*. s?R^ h y ^^^Jzt^y 

tiKDftmmfrbmm-* h y ^^«g«^wrif:® 
50 ^$tbT*5t), ^i/7h^^5iit mu<ntvm 
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mm <^xo*[fi]) tomitois? hi** zsx*MiSLffl& 

5 2 a t, mm-*? h y ^*<D»fifcR*« (*wyo* 

fa) <D^2C0i/^ h Ui?*91&$LW&5 2 b £K##Jb 

i?**l&lSLffi& 5 2a ^ffiv-^ h is i?X 9AI, 

A 2 • • • ^?>^:5A^^IJ(7)iy^ h U-v?^^ 5 1 a&JC 
Wfiv/7F^^C1, C2- • j&>fcfc5C*M 

%52 bClte. %L$L->7 h \si?*9& 1, B 2 • • • 
b45B*J(©i/7 h Ui/*9 5 1 b^^t^WS^ h 
Ui/X?D 1 , D2 • • •d^ftSD^J^^M/v? 
x*5id (S2 0->7M/^^) #3S5:K:»fi!£i*ix 

[0 0 3 2]! rrt, A^COv^ h UZ/*9 5 1 a^6 
±VC5R5»IOix>r h 5 1c lcML>X? p ^/^{f 

fCKA, CKC^t5A^^D 7 ^ff#H5 

ft*M0 fit. »1^^7F^^««5 1a{:» 

^^51 b joJ:T>*D^^tJCOi/^ h U-v?^^ 5 1 d^*fb 
T^n^lffCKB, CKDSr«l&-rSB*?IJCO^n 
5/^«#j»5 5&£Tfr>%km<D?uy?m%-j&5 6 (JB 
2<7)^n2/^ffl#jjft) tt, »2^>7 
«5 1 b ^^jrbTPg^-^fi«^^Uia«^tbTV^5o 

A 3^(1 CO ^ n s/*«#*5 3 io«tt5C^5UKO^ P 
5'^«f»54tt»1^7 h 5 2 a 

s«5 2 b »c»bTiB*^ h v * xnm&nmw 

Y<Djyfa) Kff^fc£*LT^£ 0 w AJkm<0 9 u 

y^**«5 3 (*l^n^ilf«) *»&AJW!M> 
U^;*;? 5 1 a &X<D9 a 5/^M#A^j»5 9 a 

ny^flr-g-KO H/^^ 5 1 bSt 

O^Dy^«#A^?j|ft5 9 b<DEJ»** tS:. Kl^Sr 

C*m>*Py*flHH*5 4 iM\<D9*ytim% 
m frhC%m<Oi/7 Y\»V*9 5 1 cJW^ay^ 

H5 6 «2^py^«*j|) *>5>DJW!I^>7H/ 
'^^5 1 d&T*<D9 n 5/^fll*A^i»5 9 d^ffilftS 

A^^JO ? n y ^ (t#M 53tC 3RBW>* p y 

5 4 fcfiifi«b*o LTV >5 B*»)^ 

a y^fflt*»5 5tD^^D7^ft*»5 6 irfliS 

M5 9a, 5 9 b, 5 9 c, 5 9 d COiBjjft* * fcttBJ 



(8) #5I?5 - 3 0 3 0 8 0 

[0 0 3 3] fc*5, 2 fl>i/7 h 5 2 

bK*tLT»*^ h y 9*<DM&W$M (£c£PYO# 
ft) Ktt, ^ * U$*X# 5 1 <0&&$L^-7 V Ui?*9 

^^•»6 5o«fciS]itraim-r5fc«)^tf5/ Mt#>»6 

*T, try hflr*ffl*J»6 8*SE*i-S«K)B*JlJO^ 
n y ^ ft-^jjft 5 5 *5 J: CfDaWK© 9uy9 5 6 2n 

[0 0 3 4] V>Tt>. V>fii©^ny^ 

ff^5 3, 5 4, 5 5, 5 6 t> EV^Ci!?ft0^ny 

0 , A~D^?iJOiy^ h Ixv^X ^51a^51d©5 
fft#i«i/7M/^^Al, CI, Bl, 
D 1 • • ■ «*#SC0#ffi>-7 b ^7M2, C 
2, B2, D 2 • • • irtt, SV^iJfffiKO^P 
20 tCioTKtb-Stbio ifc, A^?lJO^P^^«-9*j»5 
3*»&0>^ P ^^fll*CKA<7>ffi<S, B^IJ(7?^ P 
fg"^j»5 S^^ny^iitCKBOttft, C^JO 

±VD3fcyiJiO*n **«*|ft5 6^^(O^Py^fS#C 
KDOfifttt, foffetT, 4^HbL 

9 5 i &mf&irz>mm V9>&*9 co&i^Mmmt-r 

30 [0 0 3 5] *fc. ^m<OT9 : T4^ V V t *'<*;V 

Hl!5 (b) Drtl^y h3f:^^>7M/^ 
^it^Lti, ^>7FU^^A1I1 1 OC7M 
2 t 2 0CO^ n M 3 a , 4 a t 

^r^9^. ^Py^My/W3ali, El 5 

(a) ic^ir&oiz y m$L<DKmmm &wx<D*ft) 
xmm $ nfc 4 9j^>« r h?^^ 3 o 

0a, 300b, 3 00 c, 3 0 0 dl^StlTV^ 
40 ^ 0 ::-C, p!TFT301a, 3 0 2 a^M*n 
tiWh7^*»l8*«3 00a, ^OnlTFT 
40 1a, 40 2 a**fiHSiXfc»Rh9^X#«rt 
^«3 00 b, ^DynV^W4aO(||OnlT 
FT401a, 402a tmfSL&tlltmm V 7 9 
Mffi«3 0 0 d, tOplTFT301a, 3 0 2 a 
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